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Abstract 
Short selling of exchange-traded funds has become a common means of speculating or hedging in response to pessimistic 
expectations about a specific market or sector, as the short interest of ETFs is more than 10 times that of individual stocks, on 
average. The study determines specific characteristics of globally available ETFs, which influence the level of short interest, such 
as trading volume, price stability, market capitalization, expense ratio, geographical focus, investment strategy and the 
availability of derivatives for the underlying index. 
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1. Introduction 
Exchange traded funds (ETFs) are probably the only example of successful financial innovation, which not only 
wasn’t paralyzed during the financial crisis, but is also getting more prominence in the post-crisis world. First ETF 
with a ticker code SPDR was launched in 1993 by American financial-services group State Street and was tracking 
the S&P500 share index. Twenty years later, there are more than 4500 funds available on the market, allowing 
investors to invest in almost any asset class focused on any geographical region or industry. Nowadays investors are 
able to construct a portfolio comprised entirely of ETFs. Such portfolios give a return that is close to the return of 
the chosen stock market (index) without active portfolio management. Allocation of such portfolio can be easily 
changed to markets or industries with higher returns in that particular moment in time. Unsurprisingly, low 
riskiness, low expenses (compared to active portfolio management) and high liquidity make ETFs greatly attractive 
to high-frequency traders and hedge funds. Probably the most important, but one difference of ETFs from open-end 
mutual funds is that they are traded continuously on an exchange, thus, they are traded at their net asset value. 
Without any doubt the growth of ETF market will continue in the nearest future. 
Popularity of ETFs can also be explained by the possibility of short selling of such funds, which provides market 
participants with the means to speculate or hedge based on a pessimistic expectations about a specific market or 
sector. ETFs can be shorted or bought on margin as any individual stock; moreover, ETFs are not subject of short 
sell ban or other short selling regulations. Although short sellers play an important role in ensuring efficiency of 
stock markets, there is little known about the determinants of short sellers activities. The purpose of this paper is to 
provide an empirical assessment of such determinants. In the other words, we are aimed to establish why some ETFs 
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are more attractive for short sales than others. 
The majority of studies on determinants of short selling are focused on stocks rather than other financial 
instruments. One of the first investigations of levels and changes in short interest (Brent et al., 1990) reveals that 
stocks with high beta and stocks accompanied by convertible securities or options tend to have higher level of short 
interest. Dechow et al. (2001) find that stocks with low fundamental-to-price ratios are more attractive for short 
selling. Angel et al. (2003) examine frequency of short selling in stocks on NASDAQ, where actively traded stocks 
with higher returns have more short sales than stocks with weak performance and of limited trading volume. Kot 
(2007) finds that the availability of option is the most dominant variable in explaining the short-selling level. In one 
of the most recent studies, McKenzie and Henry (2012) focus on the determinants of short selling during the trading 
day in the Hong Kong stock market. Their study reveals that intraday short interest levels are to some extend 
determined by the dividend payments, company fundamentals, risk, option trading, the interest rate spreads and past 
stock returns. Generally, ETFs are expected to have price behavior similar to usual stocks. However, the empirical 
research on short selling of stocks is based on firm-specific determinants, such as firms’ earnings announcements 
and fundamentals-to-price ratios. ETFs as portfolios can not be monitored by market participants in the same 
manner. To our knowledge, there is only one study examining the determinants of short selling of ETFs. Madura 
and Ngo (2008) analyze short sales with ETFs available on the American Stock Exchange (AMEX) during the 
period of 2001-2004. They found that short interest is larger for ETFs with a higher trading volume, lower market 
capitalization and lower expanse ratio. The other important determinant of short interest level is the availability of 
tradable derivatives for the indexes; the corresponding ETFs are based on. However, there are several shortcomings 
to their findings. First, the dataset contains of ETFs listed on the American Stock Exchange (AMEX) only. The 
popularity of ETFs on European and Asian stock exchanges might be explained by other factors, where the types of 
ETFs are usually classified differently. Second, data sample does not include the periods of the global financial 
crisis and the period after it, when the general popularity of ETFs grew significantly. Third, due to the construction 
of the dataset several important ETF characteristics were left over, such the geographical focus, tracking errors and 
replication strategy. 
2. Data and Methodology 
Using Bloomberg as a source of market information on exchange traded funds representing stock portfolios, we 
selected ETFs with an active market status and average 30-day trading volume of more than 50 000 US dollars. As 
of February 2013 there are 1131 ETFs fulfilling the imposed criteria. However, the information on short sell and 
short interest of the chosen equity securities is relatively limited. 
 
Figure 1. Mean and maximum levels of ETFs short interest ratios 
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Short interest information for ETFs is available on Bloomberg only for the following stock exchanges:  
⎯ American Stock Exchange (AMEX), National Association of Securities Dealers Automated Quotation 
System (NASDAQ), New York Stock Exchange (NYSE) and Toronto Stock Exchange (TSE) in North 
America; 
⎯ Hong Kong Stock Exchange (HKEX), Taiwan Stock Exchange (TWSE), Tokyo Stock Exchange (TSE), 
Osaka Stock Exchange (OSE) and Korea Exchange (KRX) in Asia. 
 
Table 1. Dataset description 
 
Variable Name Description 
SIRit Short interest ratio The total number of shares an investor has sold short divided by the average monthly trading 
volume for a specific time period 
RETURNit ETF portfolio return Recent performance of ETF measured as a daily return on ETF  
VOLATILITYit Volatility of the ETF The 90-day price volatility equals the annualized standard deviation of the relative price 
change for the 90 most recent trading days closing price, expressed as a percentage 
VOLUMEit Trading volume Mean trading volume of the ETF per month 
MARKETCAPit Market capitalization Market capitalization of the ETF per month 
SHARESit Shares outstanding Total number of shares outstanding of each ETF at the end of each month 
BETAit Raw Beta Volatility measure of the percentage price change of the security given a one percent change 
in a representative market index 
ERRORit Tracking error The average of excess return versus benchmark of defined granularity over the time frame. 
Used as a measure of quality of benchmark tracking 
EXPENSEit Fund expense ratio The amount investors paid for expenses incurred in operating a fund 
PROVIDERi Dummy for the ETF’s 
distributor 
1 if distributor is The Vanguard Group, 2 if distributed under the name iShares (managed by 
Black Rock), 3 if provided by State Street Corporation 
DOMICILEi Dummy for the country 
of domicile 
1 if North American, 2 if Asian developed markets, 3 if Emerging Markets, 0 if other 
countries 
SIZEi Dummy for the size of 
the targeted market 
capitalization 
Refers to the market capitalization of equity securities, the fund will target for investment as 
stated in the prospectus: 1 if large-cap, 2 if mid-cap, 3 if small-cap, 4 if multi-cap, 0 if not 
defined 
STYLEi Dummy for the 
investment strategy 
The investment strategy the manager implements for investment decisions as stated in the 
prospectus: 1 if Blend, 2 if Growth, 3 if Sector Funds, 4 if Value Sector, 5 if Emerging 
Markets, 0 if Geographically Focused 
FOCUSi Dummy for the ETF’s 
geographical focus 
The area of focus the fund intends to invest in as stated in the prospectus: 1 if Global, 2 if 
International, 3 if North America, 4 if European Region, 5 if Emerging Market, 6 if Japan, 0 
otherwise 
LENDINGi Dummy for the 
possibility of lending 
1 if ETF engages in or is eligible to lend out securities, 0 otherwise 
SECTORi Dummy for the ETF’s 
sector focus 
Industry (sector) the fund targets for investment as stated in the prospectus: 1 if Technology 
Sector, 2 if Financial Services, 3 if Energy Sector, 4 if Precious Metals, 0 otherwise 
LEVERAGEi Dummy for leverage 1 if leveraged, 0 otherwise 
OPTIONSi Dummy for the 
availability of derivative 
1 if options are available on the security, 0 otherwise 
FUTURESi 1 if futures contracts are available on the security, 0 otherwise 
REPLICATIONi Dummy for replication 
strategy 
Replication strategy: 1 if physically backed, 0 if synthetic backed 
 
Moreover, the available short interest information is of varying frequency: from daily to monthly. In order to 
include all available information and avoid the problem of potential fluctuation effects on financial markets, we 
chose to base our analysis on monthly observations from January 2000 to January 2013. Final sample of short 
interest information is comprised of 39074 ETF-month observations. Preliminary statistical analysis (see Figure 1) 
shows that level of short selling has been reaching extreme maximum values in the past year. At the same time, 
mean of short interest ratio is declining due to the growth of the number of ETFs available on the markets. We 
furthermore obtain price information and general characteristics of the chosen exchange-traded funds, which should 
be easily available to investors or any other market participant. The full description of variables selected for the 
analysis is provided in Table 1. The identification of determinant of ETFs short selling activity is based on the 
following multivariate model: 
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SIRit = α + β1RETURNit + β2VOLATILITYit + β3 log VOLUMEit + β4 log MARKETCAPit + β5 SHARESit + β6BETAit 
+ β7ERRORit + β8EXPENSEit + β9PROVIDERi + β10DOMICILEi + β11SIZEi + β12STYLEi + β13FOCUSi + 
β14LENDINGi + β15SECTORi + β16LEVERAGEi  + β17OPTIONSi  + β18FUTURESi + β19REPLICATIONi 
 
Table 2. Regression Results 
 
Variable Full sample 2000-2006 2007-2009 2010-2013 
Constant 989.92***  
(33.7950) 
1492.94*** 
(269.97) 
1142.85*** 
(121.46) 
−171.21* 
(71.37) 
RETURNit 0.2939 
(0.4093) 
1.8968 
(3.4638) 
0.7083 
(0.4116) 
0.0398 
(0.2394) 
VOLATILITYit −0.0224*** 
(0.0023) 
0.0100  
(0.0255) 
−0.0069*** 
(0.0019) 
−0.0086*** 
(0.0023) 
log VOLUMEit −0.1938*** 
(0.0438) 
−0.9246*** 
(0.1792) 
−0.1968*** 
(0.0438) 
0.0122 
(0.0318) 
log MARKETCAPit 0.1514**  
(0.0551) 
1.5481*** 
(0.2197) 
0.2250*** 
(0.0577) 
−0.2738*** 
(0.0416) 
SHARESit −0.0014* 
(0.0000) 
0.0000 
(0.0028) 
−0.0021** 
(0.0000) 
0.0010 
(0.0000) 
BETAit 0.1943*** 
(0.0533) 
0.3680 
(1.4724) 
0.1117 
(0.0750) 
0.0547 
(0.0302) 
ERRORit 0.0419*** 
(0.0069) 
−0.0439 
(0.1938) 
0.0065 
(0.0104) 
0.0211*** 
(0.0041) 
EXPENSEit 2.2837*** 
(0.2780) 
0.0878 
(1.2165) 
2.8716*** 
(0.2945) 
1.6757*** 
(0.1864) 
PROVIDERi 0.7731*** 
(0.0563) 
1.9018*** 
(0.2304) 
0.5696*** 
(0.0568) 
0.3186*** 
(0.0385) 
DOMICILEi 1.7617 
(0.9131) 
- - 1.7291*** 
(0.4518) 
SIZEi 0.1017* 
(0.0402) 
−0.3240* 
(0.1364) 
0.0879* 
(0.0417) 
0.0220 
(0.0292) 
STYLEi 0.4203*** 
(0.0395) 
1.7053*** 
(0.2311) 
0.3924*** 
(0.0390) 
0.3157*** 
(0.0250) 
FOCUSi 0.3942*** 
(0.0636) 
1.3050*** 
(0.3352) 
0.4000*** 
(0.0671) 
0.2863*** 
(0.0389) 
LENDINGi 0.8441*** 
(0.1790) 
1.7536* 
(0.8205) 
0.3345 
(0.1801) 
0.6828*** 
(0.1230) 
SECTORi −0.0313 
(0.0482) 
−0.6719*** 
(0.2006) 
0.0520 
`(0.0490) 
0.0593 
(0.0323) 
LEVERAGEi −3.5354*** 
(1.0522) 
8.0124* 
(3.6911) 
−2.5288*** 
(0.3556) 
−2.6969*** 
(0.5123) 
OPTIONSi 0.2857 
(0.1671) 
2.4882*** 
(0.6876) 
0.9771*** 
(0.1807) 
1.2573*** 
(0.1115) 
FUTURESi −0.8597*** 
(0.0971) 
−3.3304*** 
(0.3805) 
−0.1285  
(0.0970) 
0.00004 
(0.0662) 
REPLICATIONi −2.0860* 
(1.0275) 
- - 0.1645 
(0.4981) 
R-squared 0.1714 0.1317 0.2049 0.1485 
Adjusted R-
squared 
0.1701 0.1260 0.2012 0.1457 
Standard errors are reported in parentheses. 
*, **, *** indicates significance at the 90%, 95%, and 99% level, respectively. 
 
3. Empirical results 
Results of cross-sectional analysis of short interest are reported in Table 2. The recent performance of ETF as 
measured by recent return on ETF does not influence short sellers’ decisions, which is rather based on the popularity 
of certain ETFs (exhibiting higher trading volumes). Short sellers are more likely to target less volatile ETFs; the 
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situation apparent during and after the crisis might be explained by notion of market participants to minimize their 
risks. The coefficients for market capitalization are significant in the entire sample and each subsample; however, 
before and during the crisis the short selling was more popular for bigger ETFs, while recently with the growing 
number of traded ETFs it has been more popular for smaller ETFs. Short sellers became more attentive to ETFs 
representing indexes, which are more difficult to mimic. Surprisingly, level of short interest is higher for ETFs with 
higher expenses, which again proves that ETFs with difficult-to-mimic underlying indexes are common for short 
selling. The concentration of the ETF market is proved by the significance of dummy for top three distributors. The 
possibility of leverage and lending also play an important role in the level of short sale. The geographical focus is 
yet another factor of short sell decision, while the sector focus has lost its significance in the crisis. Physically 
backed and synthetically backed ETFs have equal chances to be sold short.  
The majority of previous studies on the determinants of short selling established that the availability of 
derivatives on the underlying asset or index greatly influences the level of short selling (interest is higher than 
derivatives are not available). In this regard, our study has somewhat ambiguous results. Options do not serve as the 
substitute for short selling, while futures were used as alternative tactics only in the pre-crisis period. During the last 
five years short selling of ETFs stopped playing the role of an alternative for derivatives trading, but acts as an 
independent part of investors trading strategies. Robustness of obtained results is studied by multivariate model with 
abnormal short interest as the dependent variable, where abnormal short interest is defined by standard errors from 
ARIMA model (actual level of short interest minus predicted value derived from ARIMA model). Due to space 
constraints, alternative results are not discussed here, but sign and significance of coefficients are consistent with our 
previous findings. Removing dummy variables from the model does not change the sighs of significant levels of 
other independent variables. 
4. Conclusions 
Our investigation is the first broad analysis of determinants of ETFs short selling available on nine stock 
exchanges in North America and Asia, markets, where exchange-traded funds are particularly widespread. Our 
study sheds light on the factors influencing the level of ETFs short interest, such as trading volume, price stability, 
market capitalization, expense ratio, geographical focus, investment strategy and the availability of derivatives for 
the underlying index. However, the importance of certain time-varying determinants should be additionally assessed 
on the daily basis (once daily data are collected and available in the open source) in order to capture the effects of 
daily short sales trading strategies. 
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